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ABSTRACT

Consumption of fish contaminated with mercury is the primary exposure pathway
by which humans are exposed to mercury. Mercury is known to be a neurological toxin
that can cause attention and language deficits, impaired memory, and impaired visual and
motor function, especially in children under the age of six. In addition, mercury exposure
can lead to other health problems in adults, such as damage to the kidney and increased
risk of coronary heart disease. This study assesses the exposure to mercury through
consumption offish from Kentucky surface waters. The exposure assessment is based on
data collected by the Kentucky Department for Environmental Protection (KDEP),
Division of Water, from different streams and lakes in Kentucky and average
consumption rates defined by the U.S. Environmental Protection Agency (EPA). The
design of this study is established to determine if people in Kentucky are at risk of
mercury contamination and whether the Kentucky fish advisory protects the population
from this threat. The exposure analysis presented examines mercury in different fish
species from different streams and lakes in Kentucky. Fillet samples of fish were
examined by KDEP and the quantity of methylmercury was determined in micrograms
per kilogram (ppm). These data were used to estimate the exposure under various
scenarios for methylmercury. Exposure assessment is a major component of the risk
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assessment process and is used here to assess the magnitude of methylmercury
contamination for people in Kentucky that consume fish. EPA has been determined the
maximum contaminant level of mercury in fish to be 1 ppm, and stated that the general
consumer should be advised to eat no more than 1 meal/week of noncommercial fish in
the U.S. at this level. Also, they determined the reference dose of methylmercury to be
0.1 (J.g/kg of body weight/day. The result of categorizing Kentucky fishes according to
EPA monthly risk-based fish consumption limits indicated that 22.8% of the fishes
caught from lakes and 31.44% of the fishes from streams had a greater risk than the
current Kentucky advisory would indicate. The calculated daily intakes of
methylmercury have shown that the consumption of certain types of fish from lakes and
streams will lead to ingestion of methylmercury that exceeds the acceptable level as
determined by EPA.
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CHAPTER 1
INTRODUCTION

1.1 Problem Definition
Consumption of fish on a regular basis is a healthy habit, because fish are a low
fat protein source that reduces the risk of heart disease and other illnesses. Another
important factor is that fish contain two important varieties of long-chain omega-3 fats.
These fat molecules play a vital role in brain and vision development in infants, and fish
provide the source of these high quality nutrients (1). Likewise, fish consumption
provides two other important nutritional elements, vitamin D and iodine. The concern
with fish consumption in Kentucky is the threat of mercury contamination. Research
suggests that more than 600,000 infants in the United States are born each year with
blood mercury levels higher than 5.8 parts per billion, the U.S. Environmental Protection
Agency (EPA) level of concern (2). Mercury is a dangerous toxic metal, especially for
children, in which exposure to mercury can cause attention and language deficits,
impaired memory, and impaired visual and motor function (3). Also, 10% of American
women enter pregnancy with elevated methylmercury levels (4). For these reasons,
testing water regularly and measuring the level of mercury contamination in aquatic life
is a necessary requirement for public health protection in the United States and abroad.
In August 2004 an EPA study tested fish caught from lakes in the United States.
Every fish sample tested was contaminated with mercury, 55% contained mercury levels
that exceeded EPA's "safe" limit for women of childbearing age, and 76% exceeded the
safe limit for children under age three. According to a new "Clear the Air" report (5),
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analysis of state and EPA data on fish consumption advisories reveals that mercury
advisories cover a greater area than ever before. As of 2003, 44 states had active mercury
consumption advisories for local waterways (3). Kentucky's fish consumption advisory
for mercury states that "all waters in Kentucky are under advisory for mercury and
women of childbearing age and children six years of age or younger should eat no more
than one meal per week of freshwater fish."
In order to determine the magnitude of the mercury problem in lakes and streams
and establish advisories in Kentucky that can protect the public from the harmful effects
of methylmercury, the Kentucky Department for Environmental Protection (KDEP) tests
fish for methylmercury contamination each year. Fish samples were collected from
streams, rivers, and lakes throughout the Commonwealth. This sampling and analysis was
designed to produce results and advisories that are protective of the people that consume
fish caught from Kentucky's waterbodies.
1.2 Research Objectives
The aim of this study was to assess the exposure of Kentuckians to
methylmercury from consuming fishes caught from the Commonwealth. Exposure
assessment results are based on fish samples collected from different lakes and streams in
Kentucky by KDEP. The questions of the study are: Are people at risk of mercury
poisoning from consuming freshwater fishes caught from Kentucky surface waters
according the KDEP data? If so, under what circumstances are there increased risk?
Does the Kentucky fish consumption advisory protect the population from the risk of
mercury in fish?
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Preventing the contamination of wildlife with mercury is a complicated issue due
to the contamination process. For example, EPA's web site states that 53 % of global
mercury emissions originate in Asia, and since mercury is readily transported in the
atmosphere, it often travels hundreds or thousands of miles before being deposited on
land (6). The other fact is that mercury contamination of fish can have a negative effect
on health, as limited consumption can reduce the benefits people receive from the
valuable nutrients that are only found in fish.
1.3 Limitations of this Study
This study is based on data that has been collected by KDEP and is not
specifically designed for this study. The fish consumption rate used in this study was
taken from the U.S. per capita intake rate of fish, and an intake rate has not been
determined for Kentuckians. The rate of fish consumption is general for all types of fish
and there is no specification for the rate of consumption of each type of fish. However,
this is of concern as the concentration of methylmercury varies from species to species.
Therefore, the exposure may vary, not only according to the intake rate, but also
according to the species of the fish and the waterbody.
Another limitation of the study is that mercury contamination varies between
individuals and the species of fish consumed according to many factors, such as the
weight, age and trophic level for the fish (7). Environmental factors, like dissolved
organic matter concentration, also affect the level of contamination (7). Predicting the
effects of mercury in fish on human health without examining the actual concentration of
mercury in humans can be problematic. Likewise, other contaminants may have
synergetic, antagonistic or another effect that may not be readily assessed (7).

CHAPTER 2
BACKGROUND

2.1 Nature and Source of Mercury
Mercury (Hg) is a heavy, silvery, toxic, univalent and bivalent, metallic element
of atomic weight of 200.6. It is in rocks, soil, air, and in living organisms and it can be a
gas, liquid, or solid, but it is the only metal that is liquid at ordinary temperatures. These
properties make mercury a useful component in electrical switches, dental amalgams,
thermometers, lighting, electrical equipment, laboratory chemicals, and pharmaceuticals
(8).

Mercury is present in the environment due to anthropogenic as well as natural
sources, such as volcanoes and forest fires. In the United States, mercury that is released
from anthropogenic sources can be divided into four broad categories including area
sources, such as landfills, dental preparations, and laboratory use; combustion processes
including coal-fired power generation, medical waste incinerators (10), and municipal
waste combustors; manufacturing processes of metals, alkali, and cement; and other
various industrial processes from pigment manufacturing to geothermal power generation
(9). Gold-mining activities have been responsible for discharges of mercury into the
environment as a consequence of using the mercury amalgamation method where the
gold obtained from river sediments, soils, or groundwater rocks is separated from
elemental mercury by open circuit heating (11).
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Human activities can alter the biogeochemical character of aquatic systems and
increase the methylation rate of mercury. This increase in methylation rate creates a
greater risk of mercury bioavailability and methylmercury (MeHg) exposure in fisheating wildlife and humans. Flooding of soils to create reservoirs, and the decomposition
of vegetation increases the dissolution of organic carbon, which increases the release of
Hg bound to organic material in the water. The acidification of low-alkalinity
environments due to anthropogenic sulfate deposition also plays an important role in the
increased presence of MeHg in aquatic biota where sediment-sulfide is often correlated
with decreasing MeHg concentration or production (12).
Most mercury contamination in the U.S. comes from coal-fired power plants,
which represent 41% of mercury emissions (2). Mercury released to the air from
smokestacks becomes gaseous, and then settles on land and in water where it can be
ingested by fish and wildlife (10).
2.2 Mercury Forms
Elemental mercury (Hg) is the most abundant form (98%) found in air samples.
This compound is highly volatile and can travel great distances before being oxidized to
inorganic mercury, in the mercuric or mercurous state. Once oxidized mercury can be
deposited onto surface soil or water. Inorganic mercury can undergo methylation
catalyzed by sulfate-reducing bacteria in aquatic sediment, which produces the most toxic
form of mercury, methylmercury (MeHg) (13). There are many factors that may increase
the concentration of methylmercury in aquatic ecosystems, like flooding of deforested
lands as a result of building dams. Various studies suggest that the most important factors
influencing methylation may be chloride, sulfate, dissolved organic carbon, calcium, and
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pH levels. These factors may differ from one area to another causing variable mercury
contamination levels form region to region. Bioaccumulation of methylmercury is
enhanced, as this compound is highly absorbable (95-100%), compared with inorganic
mercury (5-10%), yet both compounds can bioaccumulate and biomagnify within aquatic
food webs (13). Methylmercury bioaccumulates at greater concentrations within the
upper levels of the aquatic and terrestrial food chains because of its affinity for fatty
tissues (14). Mercury bioaccumulation is the product of Methylation process.
Methylation is a process mediated by bacteria that join a carbon atom to mercury which
changes the properties of mercury, creating a compound that can bioaccumulate. Fishes
of higher tropic level concentrate mercury found in water and by eating other fishes that
are contaminated with mercury. Since methylmercury can not be excreted, it
accumulates in fish and is taken up by humans through consumption. The selection of the
type of the fish for consumption is critical, because one species of fish may have greater
methylmercury concentrations than others, and be a greater risk for mercury poisoning in
humans.
2.3 Exposure and Health Effect
Human exposure to mercury can occur through drinking water, breathing air, and
consuming fish. There are three forms of mercury from a toxicological point of view:
1) inorganic mercury salts, that are water soluble, irritate the gut, and cause severe
kidney damage; 2) organic mercury compounds which are fat soluble, can cross the blood
brain barrier and cause tremor, depression, and behavioral disturbances as well as
neurological damage; and, 3) methylmercury, which can be biotransformed by bacteria
and bioaccumulated along the aquatic food chain and eventually passed to humans (15).
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Most mercury exposures in humans occur by breathing vapors, absorbtion by contact
with the skin, or by consuming contaminated food or water. Generally humans are
exposed to methylmercury by consuming fish (14). Methylmercury affects the central
nervous system and can cause irreversible damage of the brain. Although all forms of
mercury are toxic to humans, methylmercury is of greatest concern, because our bodies
have a less developed mechanism for detoxification of this form of mercury (16).
Methylmercury cannot be excreted or changed to a less toxic substance, thus it may
accumulate in the body to toxic levels. The process of bioaccumulation causes mercury to
be highly toxic. Bioaccumulation is the process by which organisms (including humans)
take up contaminants more rapidly than their bodies can eliminate them, thus the amount
of mercury in their bodies accumulates over time (16).
There are two types of mercury poisoning, acute and chronic. People who work in
mercury mines, laboratories, and industries that use mercury (17) are at a greater risk of
mercury poisoning due to their exposure. Other groups with an increased risk of exposure
are Native American tribes, subsistence fishermen, recreational anglers, and people who
have a preference for eating large amounts of fish (18). On the other hand, children,
women who might become pregnant, women who are pregnant, and nursing mothers
should take extra precautions, as mercury can cross the placenta and the brain blood
barrier causing brain damage to the fetus. Likewise, children and infants are in the stage
of neurological development and are especially vulnerable (16).
Mercury is known to be a neurotoxin but there is evidence that Mercury may
increase the risk of cardiovascular disease (13). The mechanism by which this may occur
is not fully characterized. However, some studies suggest that mercury alters cardiac
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sodium handling, modifying the response to viral infections. Mercury may also disrupt
cardiac function by forming a sulfur-Hg-sulfur bridge that blocks the Na channel in
myocytes. Mercury can also block Na-KATPase by a ligand-dependent and reversible
mechanism (13).
There is no clear answer regarding the carcinogenicity of mercury. Available
human studies, regarding elemental mercury and cancer, are inconclusive. This is due to
the lack of valid exposure data and confounding factors. Furthermore, there are no studies
available on the carcinogenic effects of methylmercury in humans. The EPA has
designated inorganic and methylmercury as Group C carcinogens, those that are possible
human carcinogens, whereas, elemental mercury has been classified in Group D, not
classifiable as a carcinogen (19). EPA has established a reference dose (RfD) for MeHg
of 0.1 |ig /kg/ day, and the World Health Organization lowered their provisional tolerable
weekly dose from 3.3 (ig/kg/week to 1.6 |ig/kg/week (6).
2.4 Fish Consumption Advisory
Fish consumption advisories are health guidelines issued by states to the public
and include recommendations to limit or avoid eating certain contaminated fish species
caught from specific waterbodies or from specific waterbody types. These guidelines
could be for the general population or for special groups, like recreational and subsistence
fishermen, or for sensitive subpopulations, like children and pregnant women (20). In the
U.S., fish consumption advisories for mercury increased 115% from 1993 to 1998 (21).
EPA provides reports and information that presents risk-based fish consumption limits
which relate the number of fish meals that can be consumed per month, per fish tissue
concentrations of methylmercury.
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2.5 Risk Assessment
Risk is essentially the likelihood of something happening (22) and risk assessment
is the process to evaluate the potential for adverse health or environmental effects from
exposure to naturally occurring or synthetic agents that may be chemical or physical in
nature. The risk assessment process is typically done by a risk assessor and is used to
estimate the probability of harm. Estimates of risk are then used this as a part of a
decision-making process to ensure public protection against unacceptable risks (23). Risk
assessment is a four step process: hazard identification, dose-response assessment,
exposure assessment, and risk characterization (24). Assessing the risk of mercury in fish
is a complex process due to the differences in waterbody locations and the differing fish
species. Exposure to mercury depends on these factors, as well as the differences between
human fish consumption rates.
2.6 Exposure Assessment
Exposure is the contact between a target organism and biological, chemical, and
physical agents over time and space. Exposure assessment is the process of identifying
and defining the exposures that occur, or are anticipated to occur, typically in human
populations (25).

CHAPTER 3
METHODOLOGY

This study was designed to address the problem of mercury contamination of
fishes in Kentucky by assessing the human exposure to mercury from consuming fish
caught from Kentucky waterbodies. The results were used to address the following
question: Does the Kentucky fish consumption advisory for mercury protect the human
population from the risk of mercury in the fish that they consume?
Research Question
•

The primary question of the study was: Are people in Kentucky at risk of mercury
poisoning if they consume fishes caught from Kentucky surface waters?

•

If so, under what circumstances?

Null Hypothesis
Based on the data available from KDEP, people in Kentucky are not at risk of mercury
poisoning from consuming fish caught from Kentucky surface waters.
Alternate Hypothesis
Based on the data available from KDEP, people in Kentucky are at risk of mercury
poisoning from consuming fish caught from Kentucky surface waters.
3.1 Site Description
This study was based on data collected by the Kentucky Department for
Environmental Protection (KDEP). Fish samples were collected from different Kentucky
surface waters that included streams, lakes, and rivers. The sampling stations were
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selected from United State Geological Survey (USGS) topographical maps using the
level III ecoregions of Kentucky, as shown in Figure (1)

71

68. Southwest Appalachians
69. Central Appalachians
70. Western Allegheny Plateau
71. Interior Plateau
72. Interior River Lowland
73. Mississippi Alluvial Plain
74. Mississippi Valley Loess Plains (26).
Figure 1. Ecoregions of Kentucky.

3.2 Sampling Procedure
Fifty to seventy five streams are typically assessed in each basin per year by the
KDEP. Random sampling methods were used to collect the data, starting with the
random survey approach that is used to assess aquatic life use support for streams in each
watershed management unit. Next, EPA in Corvallis, Oregon, is contacted to provide the
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population of streams to be assessed and this population consists of wadeable streams,
orders lst-4th. All streams in the defined population are then randomly selected. The
stream population was weighted so the less numerous, higher order (3rd and 4th) streams,
had an equivalent chance of being selected, based on percentages of each stream order in
a given basin. Following this, the number of sites selected for a survey often depends on
the size of the drainage basin and the severity and number of impacts to the stream (27).
Fish specimens were collected at various sites within Kentucky watersheds and
there was an attempt to collect composite samples of target species at each sampling site.
This was accomplished to facilitate comparison between sites. The actual species
collected varied, but two trophic groups are preferentially sought: predators and bottom
feeders. Samples were collected from late summer to early fall. Typically, the lipid
content that contains many organic pollutants is greatest at this time. Sampling of fish
involved the use of active and passive fish sampling gear. Composite samples were
collected to contain three to ten individuals of the same species and replicate time. The
size difference of individuals was not greater that 75%.
Fish were identified in the field, weighed and measured to the nearest ounce and
0.1 inch total length, and data were recorded on fish tissue field data sheets. The primary
sample to be analyzed for mercury contamination was a fish fillet. Fish filets were
collected from the right side of the body from individual fish in the field and the left fillet
and body were retained for whole-body samples. Filleting of fish was done on a surface
covered with aluminum foil or Teflon, rinsed with 10% nitric acid and then acetone, and
the fish was then scaled or the skin removed. The fillet was taken to include all flesh and
fatty deposits from the back of the head to the tail and from the top of the back down to
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and including the belly flap area of the fish. The fillets that were used for the mercury
quantitative analysis were taken from the right sides of the fishes. However, if only a
small sample could be obtained, right and left fillets were used and the remainder was
reserved for the whole-body composite sample if needed. Filleting utensils were wrapped
in aluminum foil to prevent contamination and fillet samples were rinsed with ambient
water, wrapped in extra heavy-duty aluminum foil, and placed in a waterproof plastic
bag. Fillet samples were labeled in the field with stream name and sampling location,
date, county, latitude and longitude, collectors, collection method, type of fish, individual
lengths (inches) and weights (ounces), and type of fillet. Prior to the analysis, samples
are frozen, then cut into small pieces with a meat saw, blended with dry ice, and
homogenized in a stainless steel industrial blender or a meat grinder. All equipment was
cleaned after each sample. Approximately one pint (500 ml) of ground, homogenized
composite fillet tissue was placed in a precleaned glass jar with a teflon-lined lid. This
was labeled and kept frozen until analysis by the analytical laboratory (27).
3.3 Data Analysis
Data for methylmercury contamination of fish from Kentucky surface waters were
obtained for the period from 1995 through 2001. Descriptive statistical analysis was
done to assess mercury contamination of fish in streams and lakes, within the different
species of fish. The primary statistic utilized for calculations in this study was the mean
concentration, in accordance with KDEP procedures. Following is the stepwise process
that was used to assess methylmercury contamination.
•

A statistical calculation was made to calculate the average concentration of
mercury in fishes of both lakes and streams regions.
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•

A comparison of the concentration for each species of fish in the streams and
lakes was done to determine the effect of the water body type on the level of
contamination and to determine the most contaminated types of fish.

•

Classification of fishes according to the trophic level has been made to find out
the relation between methylmercury concentration and the ecological level of the
fish species.

•

Assessing methylmercury concentrations in fish from different locations was done
to specify the most contaminated surface waters.

•

Classification of the fish species according to EPA monthly risk-based fish
consumption limits was done to determine if the statewide advisory was
protective by including all fish.

3.3.1 The Exposure Assessment was Based on
•

Concentration of methylmercury in fish tissue from measured data collected by
KDEP.

•

An estimate of the per capita fish consumption in the U.S., provided by the EPA.

•

An estimate for the body weight of the individuals of different age groups based
on EPA documents and other study results.

•

Calculating the daily intake of methylmercury as the product of concentration and
consumption.
To assess the risk of methylmercury there must be a wide assessment plan that

includes ecological risk assessment. This study was limited to human exposure
assessment and focused on the consumption of contaminated fish. The assessment was
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based on the methylmercury levels in different fish species and on the estimate of fish
consumption that was developed by EPA.
Categorization of fish species into groups was done to calculate monthly riskbased fish consumption limits for methylmercury. Monthly limits are utilized by EPA,
for a meal size of 8 ounces, in consideration that consuming quantities of fish that exceed
the risk-based consumption limits will negatively affect the health of the consumer. The
use of this strategy in this study was used to indicate the quantity of fish that can be
consumed. This allowed for the analysis of fishes in lakes and streams, and comparison
with the Kentucky fish advisory statement.
3.3.2 Exposure Assessment Aspects and Calculation
•

In this study, the agent of concern was methylmercury that was transported to
humans through fish, the route of exposure was the consumption of fish in a
continuous exposure through a lifetime. The exposed populations were both the
general public and subgroups within regional areas.

•

The mean concentration of methylmercury was used in all calculations as stated
by the EPA (28). Other studies use either the mean or the median (29).

•

Estimation of the dose of methylmercury that people in Kentucky were exposed to
was determined according to the methylmercury concentration in fishes and the
EPA estimated per capita fish consumption in the U.S. Doses were calculated for
each species at each location for various Kentucky surface waters.

•

Daily intake of methylmercury was calculated for the consumption of fish,
according to the concentration of methylmercury in each species of fish, in both
lakes and streams by the following equation:
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1= C * IR * EF * ED / AT * BW
Where:
I

= potential average daily dose from ingestion of contaminated fish (mg/kg-day);

C = concentration of contaminants in fish (mg/g fish);
IR = per capita intake rate of fish (g/day);
EF = exposure frequency (days/year);
ED = exposure duration (years);
AT = averaging time (days); and
BW= average body weight for the population (kg)(30).
The values calculated for intake were then compared with the RfD for
methylmercury (0.1 (o.g /kg/day) in order to determine whether the intake level for each
fish species was more or less than the accepted intake level for methylmercury that has
been determined by the EPA. This procedure was followed, as the toxicity is affected by
body weight. Methylmercury intake has been calculated for the following groups within
the population:
•

Children age 3-5 years;

•

Children age 6-15 years;

•

Females of childbearing age (15-45 years);

•

Males and females 45 years and older; and,

•

All ages combined.

The average body weights of the population groups were 17.4 kg, 19.43 kg, 63
kg, 70 kg and 63.5 kg, respectively (31)(32). According to the data analysis, the dose
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response relationship, and the exposure assessment, this study summarized and
interpreted this information to identify the limitation and the uncertainty in the risk
estimates. The fish consumption used in the calculation of the daily intake was the mean
consumption limit and the 95th percentile was used to represent the worst scenario of
methylmercury contamination. It is important to mention that EPA is using the 95th
percentile in such calculations.

CHAPTER 4
RESULTS

The results of this study were obtained by analyzing the data and conducting an
exposure assessment analysis. Data utilized in this project were collected from 1995
through 2001 by KDEP. Results were used to address the research questions posed
regarding the current fish consumption advisory for mercury in Kentucky.
4.1 Methylmercury Contamination
Mean values for methylmercury in fish (ppm) were calculated for use in the
exposure assessment analysis. As shown in Table 1, the mean concentration of
methylmercury in fish taken from streams was 0.183 ppm with a range of 0.019-1.360
ppm. Mean concentrations in fish from streams also varied by location (Figure 2). Data
for lakes indicated that the mean methylmercury concentration for all fish collected was
0.1985 ppm with range of 0.026-0.580 ppm (Table 2). Median concentrations of
methylmercury were 0.148 ppm for fish from streams and 0.150 ppm lakes.
To more completely compare the methylmercury content by streams versus lakes,
a comparison of mean concentrations by fish species was made (Figure 3). The various
species that were colleted during the study are listed with the mean concentration for
streams and lakes. A total of 18 different fish species were represented in the data. The
majority of fish species, 10 of 18 (55.6%), had greater methylmercury concentrations
when collected from lakes. Species with the highest mean methylmercury content, from
both lakes and streams, were drum, largemouth bass, and walleye. Each of these fish is
predatory and consumes fish and other prey as part of their diet.
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Table 1. The mean concentration of methylmercury in different streams.

Stream Regions
Kentucky River at Lockport
Kentucky River at mouth of Benson Ck
Kentucky River at mouth of Red River
Kentucky River at mouth Station Camp Cr.
Little River @ KY 272
Mud River, Beechland
Mud River, Cooperstown
Mud River, Forgey's Mill
Mud River, Gus
NF Elkhorn Cr at Robinson Rd
Nolin River
Otter Cr at SR 388 Bridge
Poor Fork @ KY413
Red River @ KY 591
Rockcastle River @ Billows
Salt River @ Glensboro
Salt River @ Shepherdsville
SF Elkhorn Cr at Scruggs Lane
Sinking Creek
Town Branch, Concord Church Rd.
Tradewater River
West Fork Clarks River @ KY 80
West Fork Drakes Creek
Clarks River MP 11

MgHg
mean
(ppm)
0.120
0.235
0.087
0.054
0.056
0.247
0.150
0.182
0.195
0.179
0.082
0.170
0.092
0.189
0.088
0.074
0.301
0.204
0.259
0.198
0.093
0.157
0.444
0.112

Figure 2. Methylmercury mean concentrations for all fishes in different streams.

Table 2. The mean concentration of methylmercury in different lakes.

Lakes
Barkley Lake
Barren R. (Barren Arm)
Barren R. (Beaver Ck. Arm)
Barren R. (Peninsula)
Barren River Lake
Buckhorn
Carr Creek Lake
Carr Fork
Cave Run Lake—lower
Cave Run Lake—upper
Chickasaw Park Lake
Cumberland Lake
Dewey Lake
Fishtrap Lake
Grayson Lake
Green R. (7 mi. above dam)
Green R. (Cove)
Green R. (Reference Area)
Green R. (Robinson Ck)
Green River Res
Green River Reservoir
Green River Reservoir-Cove
Guist Ck. (Dam)
Guist Ck. (Ramp)
Herrington (Dam)
Herrington (Ramp)
Herrington Lake
Kentucky Lake
Kentucky Lake-Blood River
Lake Cumberland
Laurel River Lake
Long Run Lake
McNeely
McNeely (Dam)
McNeely (Ramp)
Metropolis Lake
Mirror Lake
Nolin Lake
Paintsville Lake

MgHg
mean
(ppm)
0.083
0.259
0.340
0.259
0.128
0.134
0.112
0.087
0.084
0.293
0.055
0.317
0.092
0.120
0.199
0.175
0.252
0.171
0.111
0.144
0.231
0.190
0.215
0.217
0.365
0.282
0.037
0.173
0.107
0.189
0.147
0.140
0.103
0.286
0.282
0.198
0.131
0.140
0.247

Table 2. Continued
MgHg
Lakes

Reformatory Lake
Rough River Reservoir
Silver Lake
Taylorsville Lake
Yatesville Lake

mean
(ppm)
0.072
0.321
0.102
0.186
0.173
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Species

Figure 3. Methylmercury mean concentration in fish species from lakes and streams.
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In assessment of the trophic level of fish species, all fish species were categorized
as a major predator, lower predator, or omnivore. Major predators were those fish at the
top of the food chain, lower predators were those that fed on lower consumers, and
omnivores were those fish species with a diet of plankton, zooplankton, and small
macroinvertebrates. As demonstrated in Figure 4, there were no major differences in
trophic level mean concentrations, with exception of lower predators in Lakes. In fact, as
would be expected, major predators in lakes and streams had the greatest mean trophic
level concentrations.

0.25
0.2

q. 0.15

• Streams

O)
X
QJ 0.1

•

Lakes

0.05

Major predator

Lower predator

Omnivores

Trophic Level

Figure 4. Mean methylmercury concentration by trophic level of fish for streams and
lakes.
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4.2 Exposure Assessment
Data tables showing the exposure assessment results are presented in Appendix 1.
The monthly risk-based fish consumption limits for methylmercury have been determined
for each fish species in lakes and streams (Table A5 to Table A19). For comparison the
critical methylmercury concentration values for the various advisory consumption rates
are shown in Table 3.
Table 3. Monthly risk-based fish consumption limits (27).

Fish meals consumed per
month
16 meals/ month
12 meals/ month
8 meals/ month
4 meals/ month
3 meals/ month
2 meals/ month
1 meal / month
0.5 meal / month
No consumption

Methylmercury mean concentration
In fish ppm
> 0.03- 0.06
> 0.06- 0.08
>0.08- 0.12
>0.12-0.24
> 0.24- 0.32
> 0.32- 0.48
> 0.48- 0.97
>0.97- 1.90
> 1.9

The daily intake of methylmercury, according to the mean and 95th percentile fish
consumption rates, is presented in Appendix 1. In streams, the methylmercury daily
intake was calculated and determined for all age groups used in this study, 3-5 years, 6-5
years, female 16-45, males and females 45 and older, and among all ages, respectively
(Table A23, A24, A25,A26, A27). Methylmercury daily intake was also calculated for
samples from lakes for each of the age groups previously presented (Table A28, A29,
A30, A31, A32).

CHAPTER 5
DISCUSSION

In this chapter a discussion of the results is presented which is divided in two parts,
methylmercury contamination and the exposure assessment.
5.1 Methylmercury Contamination
The calculated mean concentration of methylmercury in lakes and stream do not
show a difference. Evaluation of the results indicates that the range of concentrations
varies in comparison of streams to lakes, this occurs due to the elevated concentration of
methylmercury observed in walleye. According to the use of the average methylmercury
value for conducting the exposure assessment, the mean is skewed due to this one
species. For this reason, the median was determined. However, there was not a
difference between median concentrations between streams and lakes.
Calculated mean and median concentrations of methylmercury in fishes from
lakes and streams are in the same category of monthly risk-based fish consumption limits
(>0.120-0.240) which is 4 meals/month. These values should not be used to address the
consumption limits from fishes in lakes and streams because the consumption limits
depends on different species, from various bodies of water, and the age and size of the
individual fish within a species.
In comparison of the calculated mean concentration of methylmercury in different
streams and lakes, West Fork Drakes Creek had the maximum concentration for all fish
species at 0.444 ppm. The highest mean concentration of methylmercury measured in
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fishes from a single lake system was 0.360 ppm from Herrington Lake (Dam). Both mean
values for all fish in the respective waterbodies, West Fork Drakes Creek and Herrington
Lake, were within the fish consumption limits of two meals/month.
Since the amount of methylmercury contamination can vary widely depending on
the species and size of the fish, it has been found that by comparing the concentration of
mercury in the same species in lakes versus streams there was a noticeable increase in the
concentration among the walleye species. Concentrations in walleye, primarily a
piscivore (a diet of fish), were 1.360 ppm in streams (the measurement of a single
individual) and had a mean of 0.241 ppm (five individuals) in lakes. Largemouth bass
from streams showed the highest methylmercury mean concentration of 0.347 ppm.
Drum showed the highest concentration of mean methylmercury for a single fish
species in lakes, equal to 0.334 ppm. By comparing the mean methylmercury
concentration in fish species in both streams and lakes we found that there is a difference
in the mean concentration of methylmercury in drum species. In streams, Drum can be
categorized in the group of fish that can be consumed at a rate of 4 meals /month.
However, the data indicates that Drum from lakes should not be consumed at a rate of
more that 2 meals/month.
It is known that mercury tends to accumulate in the food chain: the higher up the
food chain an organism resides, the greater the concentration of mercury (1). Studies
have shown a significant increase in the mercury concentration between the different
trophic levels: carnivorous fish concentrations were higher that omnivorous, omnivorous
greater than detritivorous, and herbivorous contained the least amount of methylmercury
(11) (Figure 4).
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5.2 Exposure Assessment
The data analysis shows a general picture of methylmercury contamination and it
may also help in the ecological assessment of contamination. Conversely, it is not very
critical in determining the safe consumption level of fish from the different lakes and
streams. This is because a more detailed categorization should take place in order to have
a clear idea about the most contaminated fish species and locations.
Categorizing the mean methylmercury by different fish species into groups by
waterbody (stream or lake) allowed for the calculation of risk-based consumption limits.
The results showed the following: in lakes 14.2% of the fish are in the group of 16-12
meal / month, 19.2% of fishes in the group of 8 meals / month, 40.1% in the group of 4
meals/ month, 7.6% in the group of 3 meals / month, 13.7% in the group of 2 meals
/month, and 1.5% in the group of 1 meal / month. These results can be interpreted
according to the Kentucky fish advisory for mercury, which is 1 meal per week as
defined previously. In terms of meals per month, any consumption limit that is 3
meals/month or less is a worse-case-scenario, as compared to 1 meal per week. Channel
catfish from Green river (Cove), Striped Bass from Lake Cumberland, and Hybrid
Striped Bass from Rough River Reservoir were the most contaminated species from
lakes.
In streams 11.8% of fishes were categorized in the group of 16-12 meal/month,
20.7% in the group of 8 meals/month, 28.8% in the group of 4 meals/month, 20.7% in the
group of 3 meals/month, 5.1% in the group of 2 meals/month, 4.4% in the group of 1
meal/month, and 0.7% in the group of 0.5 meal/month. Walleye from streams showed an
elevated methylmercury concentration that reached 1.90 ppm. Largemouth Bass from
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Clark River and Buck Creek, and Spotted bass from Drakes Creeks were the most
contaminated species among stream fish, following walleye.
Categorization of fish by species and waterbody, according to consumption rate
(meals/month), can be used as guidance for public health protection. However, this does
not give a critical correlation between the waterbody, species, and/or the year the sample
was taken. To illustrate this point, Table A20 shows the different concentrations of
methylmercury in Largemouth Bass species from different lakes, which ranges from
0.094 ppm to 0.449 ppm.
In streams, the calculated daily intakes of methylmercury that exceeded the RfD
value (0.0001 mg/kg/day) were a result of elevated levels in Largemouth bass and
Walleye, for the age group of 3-5 years (Table A21). The consumption of Black
redhorse, Flathead catfish, Smallmouth buffalo, Rock bass, Silver redhorse, River
redhorse, Freshwater drum, Smallmouth bass, Spotted bass, Yellow bullhead,
Largemouth bass and Walleye, caused increase of the RfD in the 6-15 year age group
(Table A22). Likewise, the intakes that resulted in concentrations greater than the RfD
for the 16-45 and 45 and older age groups are shown in Tables A23 and A24.
In lakes, the daily intake of methylmercury in the 3-5 age group did not exceed
the RfD value (Table A25). However, increse occurred for the 6-15 age group for the
following fish species: Spotted bass, Channel catfish, River Redhorse, Golden Redhorse,
Gar, Walleye, Largemouth bass, and Drum (Table A 26). The female age group of 16-45
years had an intake above the RfD with the consumption of Drum (Table A 27).
Elevated intake of methylmercury can be due to consumption of Hybrid Striped bass,
Spotted bass, Channel catfish, River Redhorse, Golden Redhorse, Gar, Walleye, Striped
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bass, Largemouth bass, and Drum in the 45 and older age group (Table A28). Among all
the ages, elevated intake of methylmercury would result from consumption of Gar,
Walleye, Striped bass, Largemouth bass, and Drum.
5.3 Prevention of Mercury Contamination
The noticeable increase in the awareness of mercury contamination and the
application of the principle of, "an ounce of prevention is better than a pound of cure",
has increased efforts toward solving the problem of mercury contamination. As a result,
there has been success in reducing the release of this nonessential metal into the
environment. However, mercury methylation and biomagnification may be limited in
some environments due to chemical speciation of mercury in soils and sediments. For
instance, HgS and water quality conditions, like high alkalinity and pH, that do not
facilitate high methylation rates (12). Regulation of the major sources of mercury in the
environment, which are coal and Oil-fired utilities, medical and municipal waste
incinerators, is required to minimize the release of this metal to the environment, but the
national scale of contamination of freshwater streams and lakes is still a significant
problem.
It is interesting to mention that the best way of eliminating mercury from the soil
is growing plants on it. A research study that was done at the University of Georgia
developed a plant capable of absorbing highly toxic mercury ions from a growth medium
and reducing them to less toxic and relatively inert metallic mercury. Once converted to
its metallic state, the mercury is transferred into the atmosphere as a vapor (33).
Technologies such as this may be the future of reducing contamination.

CHAPTER 6
CONCLUSION

The methylmercury levels in fishes from Kentucky surface waters have shown to
be below the EPA standard of 1.0 ppm, except for a walleye caught from a stream that
reached 1.3 ppm. In this extreme case the corresponding advised consumption rate
would only be 0.5 meals/month, far below the Kentucky advisory level. For the most
part, mercury contamination does not show major differences between lakes and streams.
This is unusual in comparison to research presented by EPA that indicates that the
percentage of lakes under mercury advisory is more than that of streams, as illustrated in
Figure 5 (34).
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Figure 5. Percentage of River Miles and Lake Acres under Advisory, 1993-2003 (34).
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Kentucky sportfishing guides, issued by KDEP and Kentucky Fish and Wildlife
Resources stated, "All waters are under advisory for mercury. Women of childbearing
age and children 6 years of age or younger should eat no more than one meal per week of
freshwater fish. Adult men and other women are not included in the consumption notice".
The result of categorizing fishes according to EPA monthly risk-based fish consumption
limits showed that fish from different streams and lakes should not be consumed at the
rate of one meal per week. Results indicated that 22.8% of the fishes caught from lakes
and 31.44% of the fishes from streams had a greater risk than the Kentucky advisory
would indicate (Figure 6). Those fishes have advised consumption rates that are less than
one meal per week. This study concludes that the Kentucky fish consumption advisory
limit is not protective in all cases, according to EPA limits and defined consumption
rates. Furthermore, this study indicates that the risk of methylmercury to individuals may
be greater than what is indicated by the Kentucky fish consumption advisory.
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Figure 6. Monthly risk based fish consumption that exceeded
the one meal per week Kentucky advisory, by streams and lakes.
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This is especially true if those individuals eat fish as a main part of their diet, consuming
specific fish species, and fish from specific waterbodies that have increased
concentrations. Another consideration is that the State's current fish consumption
advisory, relating to mercury only, includes women of child bearing age and children
under the age of six. However, the results indicated that individuals from other age
categories, other adults and children, may be at risk due to elevated levels of mercury in
fishes from specific waterbodies.
The calculated daily intakes of methylmercury have shown that the consumption
of certain types of fish from lakes and streams will lead to a methylmercury intake that
exceeds the acceptable level for methylmercury determined by EPA (RfD 0.1 |_ig
/kg/day). This result was based on the methylmercury concentration in fish determined by
the KDEP and the EPA per capita daily fish consumption rate and body weight.
According to the above, the null hypothesis has been rejected and the alternate
hypothesis has been accepted, in which people in Kentucky are at risk of mercury
poisoning when they consume certain types of fish caught from Kentucky waterbodies
and when they consume fish at a rate that exceeds the monthly risk-based fish
consumption limits.
6.1 Recommendations
The problem of methylmercury contamination in fish is one of the biggest health
problems needing to be addressed in Kentucky and in the United States. This study
provides an assessment of exposure to mercury through fish consumption in Kentucky.
Yet, there are many questions related to this topic that need a clear answer. Further
studies should be done in order to fully define the risk of consuming fish from
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Kentucky's waters. A recommendation can be made that work needs to be done to
calculate the consumption rates for individuals in Kentucky, especially those that are at
high risk. Measuring the actual concentration of mercury in humans will be essential to
show the relationship between the consumption of mercury in fish and the level of
mercury in the human body. Also, an ecological risk assessment is recommended, as it
will help in interpretation of the results that show variation in methylmercury
concentrations among the same species. These variations may be attributable to
environmental factors. For example, the presence of point sources of contamination.
This study showed that the Kentucky fish consumption advisory does not inform
the public of the possible risk of consuming fish contaminated with this toxic metal,
mercury. More details concerning specific fish species and locations are needed to
properly inform the public of the health risk of consuming contaminated fish. Consuming
one meal per week, as is stated in the Kentucky Advisory, may be putting particular
groups of children, pregnant women, and women of childbearing age at risk of mercury
poisoning. Another consideration is that this study showed a variation in the
concentration of methylmercury among the same fish species caught from different
locations, like largemouth bass. However, providing so much detail in an advisory about
each species may not be acceptable. For this reason, a suggestion is made to develop fish
consumption advisories according to the 95th percentile concentration. This would be
done to adequately protect public health.
Based upon general public awareness about the problem of mercury in fish, there
seems to be a lack of knowledge about the current fish consumption advisory. Also, there
needs to be an attempt to inform consumers about choosing types of fish based on
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mercury levels. However, there are no limits specified in public places for consumption
advisories. Therefore, there may be limited knowledge about fish consumption
advisories, and this may lead to consumption of fish without knowledge of the risk.
Based upon these judgments, there needs to be a detailed survey done to assess public
awareness of the mercury contamination issue.
Regardless of the validity of the fish consumption advisory, educating the public
about the risk of mercury in fish and the recommended consumption should be done
through various media outlets, like TV, newspaper, internet, and radio.
For these reasons, well designed studies and a critical advisory is needed to
address the problem of mercury contamination. Also, specifying the terms and
describing what the public should do regarding consumption of fishes is necessary. By
providing a more realistic assessment of mercury exposure and risk, a decision model and
risk management approach can be developed. These approaches may allow for the
uncertainty of the risk concerning the consumption of fish contaminated with mercury to
be addressed. Lastly, defining the exposure in the future will be a necessity in order to
quantify the uptake of methylmercury from fish consumption. This is one of the
continents of the risk assessment paradigm. However, long-term control of mercury
contamination by reducing emissions and related releases to the environment is the most
effective solution to this problem.
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APPENDIX I
Exposure Assessment Tables
Table A1. Mean concentration of methylmercury in
different fish species from streams.
Fish Species in streams
Black redhorse
Bluegill
Bowfin
Carp
Ch Cat
Flathead catfish
Freshwater Drum
Golden redhorse
Hogsucker
Largemouth bass
Longear sunfish
Northern hogsucker
River redhorse
Rock bass
Shorthead redhorse
Silver redhorse
Smallmouth bass
Smallmouth buffalo
Spotted bass
Spotted sucker
Walleye
White Bass 5RF
White Crappie
Yellow bullhead

MgHg Mean
(ppm)
0.165
0.105
0.161
0.151
0.146
0.166
0.226
0.119
0.052
0.347
0.122
0.124
0.208
0.184
0.144
0.206
0.226
0.178
0.245
0.109
1.360
0.065
0.096
0.254

Table A2. The mean concentration of methylmercury in different
fish species from lakes.
Fish Species in lakes
Black Crappie
Black Redhorse
Bluegill
Bluegill sunfish
Carp
Channel catfish
Drum
Flathead catfish
Gar (5F)
Golden Redhorse
Hybrid Striped Bass
Largemouth bass
Longear sunfish
Musky
Redear sunfish
River Redhorse
Shorthead Redhorse
Silver redhorse
Smallmouth buffalo
Spotted bass
Spotted sucker
Striped bass
Walleye
White bass
White crappie

MeHg mean
(ppm)
0.057
0.108
0.108
0.097
0.152
0.18
0.334
0.068
0.223
0.208
0.165
0.251
0.038
0.136
0.049
0.18
0.144
0.139
0.115
0.173
0.141
0.249
0.241
0.164
0.111

Table A3. The mean concentration of methylmercury in fish,
streams versus lakes.

Species
Black Redhorse
Bluegill
Carp
Channel catfish
Drum
Flathead catfish
Golden Redhorse
Largemouth bass
Longear sunfish
River Redhorse
Shorthead Redhorse
Silver redhorse
smallmouth buffalo
Spotted bass
Spotted sucker
Walleye
White bass
White crappie

Lake
mean MeHg
(ppm)
0.101
0.108
0.152
0.18
0.334
0.068
0.208
0.251
0.038
0.18
0.144
0.139
0.115
0.173
0.141
0.241
0.164
0.111

Stream
mean MeHg
(ppm)
0.165
0.105
0.215
0.146
0.226
0.166
0.119
0.347
0.122
0.208
0.144
0.206
0.178
0.245
0.109
1.360
0.065
0.096
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Table A4. The mean concentration of methylmercury
in the trophic levels of fish.

^Trophic level
I
;Major predator
Lower predator
Omnivores

Streams mean
MeHg
(PP m )
0.183
0.178
0.162

Lakes mean
MeHg
(PP m )
0.196
0.106
0.168

Table A12. Fish species fromstreams,16 meals/month allowable.

Lake Location
Barkley Lake
Barkley Lake
Carr Fork
Chickasaw Park Lake
Dewey Lake
Fishtrap Lake
Fishtrap Lake
Fishtrap Lake
Green River Res
Green River Res
Herrington Lake
Herrington Lake
Kentucky Lake-Blood River
Long Run Lake
McNeely
Reformatory Lake
Silver Lake

Fish species
16 meal/Month
>0.03-0.06 ppm
Bluegill
White Crappie
Carp
Carp
Bluegill
Hybrid Striped Bass
Bluegill
White Crappie
Black Redhorse
Golden Redhorse
Hybrid Striped Bass
White Crappie
Black Crappie
Redear sunfish
Longear sunfish
Carp
Bluegill sunfish

Methylmercury
mean (ppm)
0.045
0.030
0.044
0.055
0.058
0.058
0.040
0.051
0.033
0.030
0.049
0.026
0.049
0.049
0.049
0.033
0.059

Table A12. Fish species fromstreams,16meals/month allowable.

Lake Location
Barren River Lake
Buckhorn
Cave Run Lake—lower
Dewey Lake
Dewey Lake
Fishtrap Lake
Kentucky Lake,Blood River
Lake Cumberland
Laurel River Lake
Metropolis Lake
Taylorsville Lake

Fish species
12 Meals/Month
> 0.06-0.08 (ppm)
Bluegill
Carp
Channel Catfish
Hybrid Striped Bass
White Crappie
flathead catfish
Bluegill
Walleye (6F)
White Crappie
black crappie
Bluegill

Methylmercury
mean (ppm)
0.070
0.076
0.062
0.071
0.073
0.068
0.072
0.080
0.075
0.064
0.076

Table A12. Fish species fromstreams,16meals/month allowable.

Lake Location
Barkley Lake
Barkley Lake
Barren River Lake
Cave Run Lake—lower
Cave Run Lake—lower
Cave Run Lake—lower
Cave Run Lake—lower
Dewey Lake
Fishtrap Lake
Grayson Lake
Grayson Lake
Green R. (Cove)
Green R. (Reference Area)
Green R. (Robinson Ck)
Green River Res
Green River Res
Green River Res
Green River Res
Green River Reservoir
Green River Reservoir
Green River Reservoir Cove
Guist Ck. (Dam)
Guist Ck. (Ramp)
Kentucky Lake
Kentucky Lake-Blood River
Kentucky Lake-Blood River
Lake Cumberland
Lake Cumberland
Lake Cumberland
Lake Cumberland
Lake Cumberland
Lake Cumberland
Laurel River Lake
Metropolis Lake
Metropolis Lake
Metropolis Lake
Reformatory Lake
Yatesville Lake

Fish species
8 Meals/Month
> 0.08-0.12ppm
Channel Catfish
White Bass
Hybrid striped bass
Bluegill
Largemouth Bass
Muskie
White Crappie
Channel Catfish
Channel Catfish
Hybrid Striped Bass
White Crappie
Largemouth bass
Largemouth bass
White crappie
LM Bass
White Bass
Walleye
River Redhorse
Bluegill
White Crappie
Shorthead Redhorse
Carp
Carp
Channel catfish
Channel Catfish
White Bass
Channel Catfish (5F)
Channel Catfish (5F)
Black Redhorse (6F)
Carp (IF)
Black Redhorse (3F)
Smallmouth Buffalo
Carp
smallmouth buffalo
Bluegill
White Crappie
Largemouth bass
White Crappie

Methylmercury
mean (ppm)
0.083
0.108
0.083
0.082
0.094
0.099
0.082
0.110
0.112
0.114
0.081
0.108
0.120
0.111
0.085
0.096
0.112
0.101
0.084
0.091
0.104
0.097
0.108
0.100
0.099
0.096
0.088
0.093
0.093
0.107
0.099
0.088
0.114
0.118
0.084
0.116
0.111
0.099

Table A12. Fish species fromstreams,16meals/month allowable.

Lake Location
Barkley Lake
Barren R. (Beaver Ck. Arm)
Barren R. (Peninsula)
Barren River Lake
Barren River Lake
Buckhorn
Carr Creek Lake
Carr Fork
Cave Run Lake—upper
Cumberland Lake
Dewey Lake
Fishtrap Lake
Fishtrap Lake
Fishtrap Lake
Grayson Lake
Grayson Lake
Green R (Cove)
Green R. (7 mi. above dam)
Green R. (7 mi. above dam)
Green R. (7 mi. above dam)
Green R. (Cove)
Green R. (Cove)
Green R. (Cove)
Green R. (Reference Area)
Green R. (Reference area)
Green R. (Reference area)
Green R. (Reference area)
Green R. (Reference area)
Green River Res
Green River Res
Green River Res
Green River Reservoir
Green River Reservoir-Cove
Green River Reservoir-Cove
Green River Reservoir-Cove
Herrington (Ramp)
Kentucky Lake
Kentucky Lake
Kentucky Lake-Blood River
Lake Cumberland

Fish species
4 Meals/Month
>0.12-0.24 ppm
Largemouth Bass
Carp
Carp
Channel Catfish
Largemouth Bass
Largemouth bass
White Catfish
Largemouth bass
Largemouth Bass
Striped Bass
Largemouth Bass
Largemouth Bass
hybrid striped bass
largemouth bass
Bluegill
Channel Catfish
Silver redhorse
Carp
White bass
Spotted sucker
Spotted bass
White bass
Carp
Largemouth bass
White bass
Channel catfish
Spotted sucker
Carp
Musky
SH Redhorse
White Bass
White Bass
Black Redhorse
Spotted Bass
White Bass
Carp
Channel catfish
Largemouth bass
Largemouth Bass
striped bass

Methylmercury
mean (ppm)
0.148
0.201
0.231
0.184
0.174
0.191
0.163
0.131
0.198
0.214
0.148
0.141
0.201
0.141
0.136
0.237
0.139
0.211
0.183
0.131
0.168
0.198
0.180
0.212
0.184
0.186
0.151
0.172
0.173
0.183
0.237
0.178
0.153
0.223
0.138
0.126
0.140
0.180
0.220
0.123

Table A8. Continue.

Lake Location

Lake Cumberland
Lake Cumberland
Lake Cumberland
Lake Cumberland
Lake Cumberland
Lake Cumberland
Lake Cumberland
Lake Cumberland
Lake Cumberland
Lake Cumberland
Laurel River Lake
Laurel River Lake
Long Run Lake
McNeely
McNeely (Dam)
Metropolis Lake
channel catfish
Metropolis Lake
Mirror Lake
Mirror Lake
Nolin Lake
Nolin Lake
Nolin Lake
Nolin Lake
Paintsville Lake
Rough River Reservoir
Rough River Reservoir
Rough River Reservoir
Silver Lake
Taylorsville Lake
Taylorsville Lake
Taylorsville Lake
Taylorsville Lake
Yatesville Lake
Yatesville Lake

Fish species
4 meals/month

>0.12-0.24 ppm
Black Redhorse (2F)
Gar (IF)
Walleye (5F)
Striped Bass (5F)
Walleye (5F)
Channel Catfish (IF)
Walleye (4F)
Striped Bass (5F)
Walleye
Walleye (5F)
Largemouth Bass
Spotted Bass
Largemouth bass
Largemouth bass 1998
Carp
Channel Catfish
channel catfish
LM Bass
Largemouth bass
Bluegill sunfish
Bluegill
Channel Catfish
Largemouth Bass
Walleye
Bluegill
Bluegill
Channel Catfish
White Crappie
Largemouth bass
Carp
Hybrid Striped Bass
Largemouth Bass
White Crappie
Bluegill
Channel Catfish

Methylmercury
Mean (ppm)

0.164
0.207
0.158
0.167
0.17
0.181
0.227
0.183
0.214
0.129
0.171
0.127
0.23
0.158
0.141
0.164
0.184
0.162
0.232
0.134
0.14
0.169
0.145
0.147
0.126
0.125
0.136
0.17
0.145
0.239
0.215
0.127
0.195
0.128
0.175

Table A12. Fish species fromstreams,16meals/month allowable.

Lake Location
Barren R. (Barren Arm)
Barren R. (Beaver Ck.
Arm)
Barren R. (Peninsula)
Kentucky Lake
Lake Cumberland
Lake Cumberland
Lake Cumberland
Lake Cumberland
Lake Cumberland
Laurel River Lake
Metropolis Lake
Metropolis Lake
Paintsville Lake
Taylorsville Lake
Yatesville Lake

Fish species
3 Meals/Month
> 0.24-0.32 ppm
Largemouth bass
Carp
Carp
Largemouth bass
Walleye (3F)
Striped Bass (2F)
Channel Catfish (IF)
Striped Bass (3F) D
Walleye (5F)
Walleye
Largemouth Bass
Ch Cat
Largemouth Bass
Channel Catfish
Largemouth Bass

Methylmercury
mean (ppm)
0.317
0.231
0.236
0.270
0.287
0.255
0.253
0.296
0.320
0.250
0.302
0.246
0.255
0.265
0.283

Table A12. Fish species fromstreams,16meals/month allowable.

Lake Location
Barren R. (Beaver Ck. Arm)
Barren R. (Peninsula)
Cave Run Lake—upper
Chickasaw Park Lake
Cumberland Lake
Fishtrap Lake
Grayson Lake
Green R. (Cove)
Green River Res
Green River Reservoir
Green River Reservoir
Green River Reservoir-Cove
Guist Ck. (Dam)
Guist Ck. (Ramp)
Herrington (Dam)
Herrington (Ramp)
Lake Cumberland
Lake Cumberland
Lake Cumberland
Lake Cumberland
Lake Cumberland
Lake Cumberland
McNeely (Dam)
McNeely (Ramp)
Metropolis Lake
Metropolis Lake
Rough River Reservoir

Fish species
2 Meals/Month
> 0.32-0.48 ppm
Largemouth bass
Largemouth bass
Carp
White crappie
Largemouth Bass
bluegill
Largemouth Bass
River redhorse
Golden Redhorse
Channel Catfish
Largemouth Bass
Largemouth Bass
Largemouth bass
Largemouth bass
Largemouth bass
Largemouth bass
walleye
Striped Bass (3F)
Walleye (5F)
Gar (5F)
Striped Bass (3F)
Walleye (5F) D
Largemouth bass
Largemouth bass
drum
largemouth bass
Largemouth Bass

Methylmercury
mean (ppm)
0.449
0.354
0.388
0.429
0.420
0.348
0.429
0.391
0.387
0.401
0.400
0.331
0.333
0.325
0.430
0.437
0.403
0.444
0.341
0.393
0.375
0.355
0.430
0.437
0.367
0.369
0.446

Table A11. Fish species from lakes, 1 meal/month allowable.

Lake Location
Green R. (Cove)
Lake Cumberland
Rough River Reservoir

Fish species
1 Meals/Month
> 0.48-0.97 ppm
Channel catfish
Striped Bass (3F)
Hybrid Striped Bass

Methylmercury
mean (ppm)
0.583
0.497
0.533

Table A12. Fish species from streams, 16 meals/month allowable.

Lake Location
Kentucky River at Camp Nelson
Kentucky River at mouth of Red River
Kentucky River at mouth Station Camp
Little River @ KY 272
Mud River, Cooperstown

Fish species
16 Meals/Month
> 0.03-0.06ppm
Channel Catfish
River redhorse
Carp
channel catfish
Hogsucker

Methylmercury
mean (ppm)
0.053
0.059
0.054
0.056
0.052

52

Table A19. Fish species from streams, 0.5 meal/month allowable.

Lake Location
Dix River at SR 53
Drakes Creek, KY 1434
Green River Lock 2
Green River Lock 3
Green River Lock 4
Kentucky River at Camp Nelson
Kentucky River at Camp Nelson
Kentucky River at mouth of Red River
Mud River, Cooperstown
Red River @ KY 591
Rockcastle River @ Billows

Fish species
12 Meals/Month
> 0.06-0.08
Shorthead Redhorse
Carp
White Bass 5RF
Carp 5RF
Spotted Bass 5RF
Smallmouth buffalo
Shorthead redhorse
Carp
Spotted sucker
bluegill
longear sunfish

Methylmercury
mean (ppm)
0.064
0.069
0.065
0.073
0.064
0.064
0.075
0.064
0.076
0.080
0.074

Table A12. Fish species from streams,16meals/month allowable.

Lake Location
Bacon Creek
Cow Cr at Mt. Scratchum Rd
Cow Cr at Mt. Scratchum Rd
Cumberland River @Molus
Cumberland River @Molus
Drakes Creek, Saddler Ford
Elkhorn Cr at Fish Hatchery
Elkhorn Cr at Fish Hatchery
Kentucky River at Boonesboro
Kentucky River at Boonesboro
Kentucky River at Camp Nelson
Kentucky River at Camp Nelson
Kentucky River at Camp Nelson
Kentucky River at Lock & Dam 10
Kentucky River at Lockport
Kentucky River at Lockport
Kentucky River at Lockport
Mud River, Beechland
Mud River, Beechland
NF Elkhorn Cr at Robinson Rd
Otter Cr at SR 388 Bridge
Poor Fork @ KY413
Red River @ KY 591
Red River @ KY 591
Red River @ KY 591
Red River @ KY 591
West Fork Drakes Creek
Clarks River MP 10

Fish species
8 Meals/Month
>0.08-0.12
Spotted Sucker
LM Bass (2f)
Largemouth bass
channel catfish
black redhorse
Silver redhorse
Channel catfish
Northern hogsucker
Shorthead Redhorse (3f
Spotted Bass (4f)
Spotted Bass
Spotted Bass
Channel catfish
Carp
Golden Redhorse
Shorthead redhorse
Smallmouth bufallo
Golden redhorse
Golden redhorse
Black Redhorse
Largemouth bass
longear sunfish
channel catfish
white crappie
channel catfish
white crappie
Black Redhorse
Channel catfish

Methylmercury
mean (ppm)
0.084
0.116
0.116
0.119
0.114
0.102
0.109
0.117
0.082
0.083
0.119
0.109
0.114
0.096
0.119
0.096
0.096
0.091
0.091
0.082
0.092
0.111
0.099
0.085
0.099
0.085
0.112
0.100

Table A12. Fish species from streams,16meals/month allowable.

Lake Location
Bayou de Chien @ KY51
Clarks River @Squire-Holland Rd
Cumberland River @Molus
Dix River at SR 52
Drakes Cr
Drakes Creek, Saddler Ford
Drakes Creek, Saddler Ford
Drakes Creek, Saddler Ford
Drakes Creek, Saddler Ford
Drakes Creek, Spring
Drakes Creek, Spring
Elkhorn Cr at Fish Hatchery
Green River
Kentucky River at Camp Nelson
Kentucky River at Camp Nelson
Kentucky River at Camp Nelson
Kentucky River at Lock & Dam 11
Kentucky River at Lock & Dam 12
Kentucky River at Lock & Dam 13
Kentucky River at Lockport
Kentucky River at Lockport
Kentucky River at mouth of Benson Ck
Kentucky River at mouth of Benson Ck
Kentucky River at mouth of Benson Ck
Kentucky River at mouth of Red River
Mud River, Beechland
Mud River, Beechland
Mud River, Beechland
Mud River, Cooperstown
Mud River, Cooperstown
Mud River, Cooperstown
Mud River, Forgey's Mill
Mud River, Forgey's Mill
Mud River, Gus
Mud River, Gus
Mud River, Gus
Nolin River
Salt River @ Shepherdsville
Sinking Creek

Fish species
4 Meals/Month
>0.12-0.24
channel catfish
golden redhorse
rock bass
Smallmouth bass
Carp (3f)
Spotted bass
Shorthead redhorse
Carp
Silver redhorse
Rock bass
Spotted sucker
Smallmouth bass
Ch Cat
River Redhorse
Smallmouth buffalo
Spotted Bass
River redhorse
Smallmouth buffalo
Spotted bass
Freshwater Drum
Largemouth bass
Carp
Largemouth bass
Smallmouth buffalo
Largemouth bass
Bowfin
Largemouth bass
Spotted sucker
Rock bass
Rock bass
Rock bass
Bluegill
Channel catfish
Spotted bass
Longear sunfish
Flathead catfish
Rock Bass
/ N . Hogsucker / 3RF
Channel Cat

Methylmercury
mean (ppm)
0.161
0.148
0.129
0.135
0.188
0.224
0.207
0.213
0.197
0.157
0.125
0.160
0.132
0.150
0.130
0.165
0.168
0.139
0.162
0.131
0.156
0.230
0.134
0.206
0.149
0.161
0.199
0.150
0.128
0.212
0.124
0.139
0.144
0.214
0.180
0.166
0.170
0.1310
0.1230
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Table A19. Fish species from streams,0.5meal/month allowable.

Lake Location
Buck Creek @ KY 70
Buck Creek @ KY 70
Clarks River @Squire-Holland Rd
Drakes Cr
Drakes Creek, Saddler Ford
Drakes Creek, Saddler Ford
Drakes Creek, Saddler Ford
Drakes Creek, Saddler Ford
Drakes Creek, Spring
Drakes Creek, Spring
Drakes Creek, Spring
Eagle Cr off SR 467 near Glencoe
Elkhorn Cr at Fish Hatchery
Kentucky River at mouth of Benson Ck
Kentucky River at mouth of Benson Ck
May field Creek @ KYI 21
Mud River, Cooperstown
Mud River, Forgey's Mill
Mud River, Forgey's Mill
Mud River, Forgey's Mill
Mud River, Gus
Salt River @ Glensboro
Salt River @ Glensboro
Salt River @ Shepherdsville
SF Elkhorn Cr at Scruggs Lane
Sinking Creek
Tradewater River
Clarks River MP 14

Fish species
3 Meals/Month
> 0.24-0.32ppm
black redhorse
yellow bullhead
spotted bass
Spotted Bass (2 f)
Silver redhorse
Spotted bass
River redhorse
Spotted bass
Spotted bass
Rock bass
Spotted bass
Spotted Bass
Smallmouth bass
Smallmouth buffalo
Spotted bass
channel catfish
Yellow bullhead
Carp
Spotted bass
Spotted bass
Carp
Carp / 3 RF
/ Rock Bass / 5Rf
/ Spotted Bass / 1RF & LF
Smallmouth bass
Smallmouth Bass
Ch Cat
Channel catfish

Methylmercury
mean (ppm)
0.241
0.254
0.273
0.298
0.318
0.284
0.273
0.258
0.287
0.250
0.264
0.277
0.304
0.268
0.251
0.247
0.254
0.251
0.283
0.319
0.244
0.299
0.303
0.277
0.259
0.273
0.249
0.270

Table A12. Fish species from streams,16meals/month allowable.
Lake Location
Drakes Creek, Spring
Green River
Green River
Kentucky River at mouth of Benson Ck
Mud River, Cooperstown
West Fork Clarks River @ KY 80
Clarks River MP 12

Fish species
2 Meals/Month
> 0.32-0.48 ppm
Spotted bass
River Redhorse
Spotted Bass
Freshwater Drum
Spotted bass
black redhorse
Channel catfish

Methylmercury
mean (ppm)
0.445
0.392
0.372
0.321
0.428
0.395
0.450

Table A12. Fish species from streams,16meals/month allowable.

Lake Location
Buck Creek @ KY 70
Drakes Creek, Spring
Clarks River MP 11
Clarks River MP 13
Clarks River MP 15
Clarks River MP 16

Fish species
1 Meals/Month
> 0.48-0.97 ppm
largemouth bass
Spotted bass
Largemouth bass
Largemouth bass
Largemouth bass
Largemouth bass

Methylmercury
mean (ppm)
0.719
0.445
0.570
0.710
0.580
0.620
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Table A19. Fish species from streams, 0.5 meal/month allowable.

Lake Location
Green River

Fish species 0.5
Meals/Month> 0.97-1.9
Walleye

Methylmercury
mean (ppm)
1.360

Table A20. Methylmercury concentration in Largemouth Bass species from lakes.
Lake Region
Cave Run Lake—lower
Green R. (Cove)
Reformatory Lake
Green R. (Reference Area)
Carr Fork
Fishtrap Lake
Nolin Lake
Silver Lake
Silver Lake
Dewey Lake
Barkley Lake
McNeely
Laurel River Lake
Barren River Lake
Kentucky Lake
Buckhorn
Cave Run Lake—upper
Green R. (Reference Area)
Kentucky Lake-Blood River
Long Run Lake
Mirror Lake
Paintsville Lake
Kentucky Lake
Yatesville Lake
Metropolis Lake
Barren R. (Barren Arm)
Guist Ck. (Ramp)
Green River Reservoir-Cove
Guist Ck. (Dam)
Barren R. (Peninsula)
Metropolis Lake
Green River Reservoir
Cumberland Lake
Grayson Lake
Herrington (Dam)
McNeely (Dam)
Herrington (Ramp)
McNeely (Ramp)
Rough River Reservoir
Barren R. (Beaver Ck. Arm)

Date of
Caught
8/24/1999
1997
1996
1997
1998
2000
10/7/1999
1998
1998
9/27/1999
10/11/1999
1998
1999
11/16/1999
1995
1998
8/26/1999
1997
10/4/1999
1996
1998
9/28/1999
1995
10/12/1999
8/12/1999
1995
1995
10/13/1999
1995
1995
2000
10/15/1999
12/16/1999
7/20/1999
1995
1995
1995
1995
11/3/1999
1995

MgHg
mean (ppm)
0.094
0.108
0.111
0.120
0.131
0.141
0.145
0.145
0.145
0.148
0.148
0.158
0.171
0.174
0.180
0.191
0.198
0.212
0.220
0.230
0.232
0.255
0.270
0.283
0.302
0.317
0.325
0.331
0.333
0.354
0.369
0.400
0.420
0.429
0.430
0.430
0.437
0.437
0.446
0.449
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Methylmercury Daily intake:
Table A21. Methylemercury intake among children
3-5 years old from streams.

Species in streams
Hogsucker
White Bass 5RF
White Crappie
Bluegill
Spotted sucker
Golden redhorse
Longear sunfish
Northern hogsucker
Shorthead redhorse
Ch Cat
Carp
Bowfin
Black redhorse
Flathead catfish
Smallmouth buffalo
Rock bass
Silver redhorse
River redhorse
Freshwater Drum
Smallmouth bass
Spotted bass
Yellow bullhead
Largemouth bass
Walleye

Methylmercury Intake 3-5 years old
(mg/kg/day)
95%
Mean consumption
Consumption
1.53 xlO- 3
4.39 x 10-b
3
1.93 x 105.55 x 10-b
2.85 x 10-3
8.19 x 10-6
8.92 x 10-6
3.11 x 10-3
3.21 x 10-3
9.20 x 10-b
3.50 x 10-3
1.00 x 10-6
3
359 x 101.03 x 10-3
3.65 x 10-3
1.04 x 10-5
3
4.24 x 101.21 x 10-5
1.23 x 10-5
4.31 x 10-3
1.27 x 10-5
4.45 x 10-3
4.74 x 10-3
1.36 x 10-3
4.86 x 10-3
1.39 x lO-3
3
1.40 x 10-5
4.89 x 105.24 x 10-3
1.50 x 10-3
3
5.44 x 101.55 x 10-5
6.07 x 10-3
1.74 x 10-3
1.75 x 10-3
6.13 x 10-3
6.66 x 10-3
1.90 x 10-3
1.90 x 10-3
6.66 x 10-3
3
7.22 x 102.07 x 10-3
2.14 x 10-3
7.48 x 10-3
4
1.02 x 102.93 x 10-3
1.14 x 10-4
4.00 x 10-4

Table A22. Methylemercury intake among children 6-15
years old from streams.

Species in streams
Hogsucker
White Bass 5RF
White Crappie
Bluegill
Spotted sucker
Golden redhorse
Longear sunfish
Northern hogsucker
Shorthead redhorse
Ch Cat
Carp
Bowfin
Black redhorse
Flathead catfish
Smallmouth buffalo
Rock bass
Silver redhorse
River redhorse
Freshwater Drum
Smallmouth bass
Spotted bass
Yellow bullhead
Largemouth bass
Walleye

Methylmercury Intake 6-15 years old
(mg/kg/day)
95%
Mean consumption
Consumption
3.17 x 10-3
9.90 x 107
4.02 x 10-3
1.20 x 10-b
3
5.92 x 101.85 x 10-b
6.46 x 10-3
2.02 x 10-b
6.66 x 10-3
2.08 x 10-b
3
7.27 x 102.27 x 10-b
7.45 x 10-3
2.33 x 10-b
3
7.58 x 102.37 x 10-b
8.80 x 10-3
2.75 x 10-b
3
8.95 x 102.80 x 10-6
2.89 x 10-6
9.23 x 10-3
9.84 x 10-3
3.00 x 10-6
4
1.008 x 103.10 x 10-b
1.01 x 10-4
3.10 x 10-b
4
1.08 x 103.40 x 10-b
1.12 x 10-4
3.50 x 10-b
1.25 x 10-4
3.90 x 10-b
4
1.27 x 103.90 x 10-b
1.38 x 10-4
4.33 x 10-b
4
1.38 x 104.30 x 10-b
1.49 x 10-4
4.60 x 10-b
4
1.55 x 104.80 x 10-b
2.12 x 10-4
6.60 x 10-b
8.31 x 10-4
2.60 x 10-3

Table A23. Methylemercury intake among Female 16-45
years old from streams.

Species in streams

Hogsucker
White Bass 5RF
White Crappie
Bluegill
Spotted sucker
Golden redhorse
Longear sunfish
Northern hogsucker
Shorthead redhorse
Ch Cat
Carp
Bowfin
Black redhorse
Flathead catfish
Smallmouth buffalo
Rock bass
Silver redhorse
River redhorse
Freshwater Drum
Smallmouth bass
Spotted bass
Yellow bullhead
Largemouth bass
Walleye

Methylmercury Intake Feamll545years
( mg/kg/day)
95%
Mean consumption
Consumption
1.92 x 10-3
3.53 x 10-b
2.44 x 10-3
4.47 x 10-b
3
3.59 x 106.58 x 10-b
3.92 x 10-3
7.18 x 10-b
4.04 x 10-3
7.40 x 10-b
3
4.41 x 108.08 x 10-6
4.52 x 10-3
8.28 x 10-6
3
4.60 x 108.42 x 10-6
5.34 x 10-3
9.78 x 10-b
3
5.43 x 109.95 x 10-b
5.60 x 10-3
1.02 x 10-3
5.97 x 10-3
1.09 x 10-3
3
6.12 x 101.12 x 10-3
1.12 x 10-3
6.16 x 10-3
3
6.60 x 101.20 x 10-3
6.85 x 10-3
1.25 x 10-3
3
7.64 x 101.39 x 10-3
7.71 x 10-3
1.41 x 10-3
8.38 x 10-3
1.53 x 10-3
3
8.38 x 101.53 x 10-3
9.09 x 10-3
1.66 x 10-3
3
9.42 x 101.72 x 10-3
1.287 x 10-4
2.35 x 10-3
4
5.04 x 109.23 x 10-3

Table A24. Methylemercury intake among males and females 45
years and older from streams.

Species in streams
Hogsucker
White Bass 5RF
White Crappie
Bluegill
Spotted sucker
Golden redhorse
Longear sunfish
Northern hogsucker
Shorthead redhorse
Ch Cat
Carp
Bowfin
Black redhorse
Flathead catfish
Smallmouth buffalo
Rock bass
Silver redhorse
River redhorse
Freshwater Drum
Smallmouth bass
Spotted bass
Yellow bullhead
Largemouth bass
Walleye

Methylmercury Ititake 45 years and
older( mg/kg/day)
95%
Mean consumption
Consumption
3.16 x 10-3
4.42 x 10-6
3
4.00 x 105.60 x 10-6
5.90 x 10-3
8.20 x 10-b
3
6.43 x 108.90 x 10-6
6.63 x 10-3
9.28 x 10-b
7.24 x 10-3
1.01 x 10-3
3
7.43 x 101.03 x 10-3
7.55 x 10-3
1.05 x 10-3
3
8.77 x 101.22 x 10-5
8.92 x 10-3
1.24 x 10-3
3
9.19 x 101.28 x 10-3
9.80 x 10-3
1.37 x 10-3
1.005 x 10-4
1.40 x 10-3
4
1.01 x 101.41 x 10-3
1.08 x 10-4
1.51 x 10-3
4
1.12 x 101.57 x 10-3
1.25 x 10-4
1.75 x 10-3
4
1.26 x 101.77 x 10-3
1.37 x 10-4
1.92 x 10-3
1.37 x 10-4
1.92 x 10-3
4
1.49 x 102.08 x 10-3
1.54 x 10-4
2.16 x 10-3
4
2.11 x 102.95 x 10-3
8.28 x 10-4
1.15 x 10-4

Table A25. Methylemereury intake among all ages from streams.

Species in streams
Hogsucker
White Bass 5RF
White Crappie
Bluegill
Spotted sucker
Golden redhorse
Longear sunfish
Northern hogsucker
Shorthead redhorse
Ch Cat
Carp
Bowfin
Black redhorse
Flathead catfish
Smallmouth buffalo
Rock bass
Silver redhorse
River redhorse
Freshwater Drum
Smallmouth bass
Spotted bass
Yellow bullhead
Largemouth bass
Walleye

Methylmercur y Intake all ages
(mg/ kg/day)
95%
Mean consumption
Consumption
2.42 x 10-'
1.11 x 10-b
3
3.07 x 101.40 x 10-b
4.52 x 10-3
2.06 x 10-b
3
4.93 x 102.20 x 10-b
5.08 x 10-3
2.30 x 10-b
3
5.55 x 102.50 x 10-b
5.69 x 10-3
2.59 x 10-b
2.64 x 10-b
5.78 x 10-3
3
6.72 x 103.06 x 10-b
6.84 x 10-3
3.12 x 10-b
3
3.21 x 10-b
7.05 x 107.51 x 10-3
3.43 x 10-b
3
7.70 x 103.51 x 10-b
7.75 x 10-3
3.53 x 10-b
8.31 x 10-3
3.79 x 10-b
3
8.61 x 103.93 x 10-b
9.61 x 10-3
4.39 x 10-b
3
9.71 x 104.43 x 10-b
1.05 x 10-4
4.81 x 10-b
4
4.81 x 10-b
1.05 x 105.22 x 10-b
1.14 x 10-4
5.41 x 10-b
1.18 x 10-4
4
1.62 x 107.39 x 10-b
2.89 x 10-3
6.35 x 10-4

Table A26. Methylemercury intake among children6-15 years old from lakes.

Species in lakes
Longear sunfish
Redear sunfish
Black Crappie
Flathead catfish
Bluegill sunfish
Black Redhorse
Bluegill
White crappie
Smallmouth buffalo
Musky
Silver redhorse
Spotted sucker
Shorthead Redhorse
Carp
White bass
Hybrid Striped Bass
Spotted bass
Channel catfish
River Redhorse
Golden Redhorse
Gar (5F)
Walleye
Striped bass
Largemouth bass
Drum

Methylmercury Intake 3-5 years old
(mg/kg/day)
95%
Mean consumption
Consumption
1.12 x 10-3
3.21 x 10-b
1.44 x 10-3
4.13 x 10-b
3
1.68 x 104.81 x 10-b
2.00 x 10-3
5.70 x 10-b
3
2.85 x 108.10 x 10-6
9.12 x 10-b
3.18 x 10-3
3.18 x 10-3
9.12 x 10-b
3
3.27 x 109.37 x 10-b
3.39 x 10-3
9.71 x 10-b
3
4.00 x 101.14 x 10-3
4.09 x 10-3
1.17 x 10-3
3
4.15 x 101.19 x 10-3
4.24 x 10-3
1.21 x 10-3
1.28 x 10-3
4.48 x 10-3
4.83 x 10-3
1.38 x 10-3
4.86 x 10-3
1.39 x 10-3
3
5.10 x 101.46 x 10-3
5.30 x 10-3
1.52 x 10-3
3
1.52 x 10-3
5.30 x 106.13 x 10-3
1.75 x 10-3
6.57 x 10-3
1.88 x 10-3
3
7.10 x 102.03 x 10-3
7.34 x 10-3
2.10 x 10-3
3
2.12 x 10-3
7.40 x 102.82 x 10-3
9.84 x 10-3

Table A27. Methylemercury intake among children6-15 years old from lakes.

Species in lakes
Longear sunfish
Redear sunfish
Black Crappie
Flathead catfish
Bluegill sunfish
Black Redhorse
Bluegill
White crappie
Smallmouth buffalo
Musky
Silver redhorse
Spotted sucker
Shorthead Redhorse
Carp
White bass
Hybrid Striped Bass
Spotted bass
Channel catfish
River Redhorse
Golden Redhorse
Gar (5F)
Walleye
Striped bass
Largemouth bass
Drum

Methylmercury Intake 6-15 years old
(mg/kg/day)
95%
Mean consumption
Consumption
2.32 x 10-3
2.46 x 10-b
3
2.99 x 103.18 x 10-b
3.48 x 10-3
3.70 x 10-b
3
4.41 x 10-b
4.15 x 105.93 x 10-3
6.29 x 10-b
6.60 x 10-3
7.01 x 10-b
3
6.60 x 107.01 x 10-b
6.78 x 10-3
7.20 x 10-b
3
7.03 x 107.46 x 10-b
8.82 x 10-b
8.31 x 10-3
3
8.49 x 109.00 x 10-b
8.62 x 10-3
9.10 x 10-b
9.34 x 10-b
8.80 x 10-3
9.29 x 10-3
9.86 x 10-b
1.002 x 10-4
1.06 x 10-3
4
1.008 x 101.07 x 10-3
1.05 x 10-4
1.12 x 10-3
4
1.10 x 101.16 x 10-3
1.16 x 10-3
1.10 x 10-4
1.27 x 10-4
1.35 x 10-3
4
1.44 x 10-3
1.36 x 101.47 x 10-4
1.56 x 10-3
4
1.52 x 101.61 x 10-3
1.53 x 10-4
1.62 x 10-3
4
2.04 x 102.16 x 10-3

Table A28. Methylemercury intake among children6-15 years old from lakes.

Species in lakes
Longear sunfish
Redear sunfish
Black Crappie
Flathead catfish
Bluegill sunfish
Black Redhorse
Bluegill
White crappie
Smallmouth buffalo
Musky
Silver redhorse
Spotted sucker
Shorthead Redhorse
Carp
White bass
Hybrid Striped Bass
Spotted bass
Channel catfish
River Redhorse
Golden Redhorse
Gar (5F)
Walleye
Striped bass
Largemouth bass
Drum

Methylmercury Intake Feamll5-45years
(mg/kg/day)
95%
Mean consumption
Consumption
1.41 x 10-3
2.50 x 10-b
3.32 x 10-b
1.81 x 10-3
2.11 x 10-'
3.87 x 10-b
3
2.52 x 104.61 x 10-b
3.59 x 10-3
6.58 x 10-b
3
4.00 x 107.33 x 10-b
4.00 x 10-3
7.33 x 10-b
3
4.11 x 107.54 x 10-b
4.26 x 10-3
7.81 x 10-b
5.04 x 10-3
9.23 x 10-b
3
5.15 x 109.40 x 10-b
5.23 x 10-3
9.57 x 10-b
3
5.34 x 109.78 x 10-b
5.64 x 10-3
1.03 x 10-3
3
6.08 x 101.11 x 10-3
1.12 x 10-3
6.12 x 10-3
1.17 x 10-3
6.42 x 10-3
6.68 x 10-3
1.22 x 10-3
6.68 x 10-3
1.22 x 10-3
3
7.71 x 101.41 x 10-3
8.27 x 10-3
1.51 x 10-3
3
8.94 x 101.63 x 10-3
9.24 x 10-3
1.69 x 10-3
3
9.31 x 101.70 x 10-3
2.26 x 10-3
1.239 x 10-4

Table A29. Methylemercury intake among 45 ages and older from lakes.

Species in lakes
Longear sunfish
Redear sunfish
Black Crappie
Flathead catfish
Bluegill sunfish
Black Redhorse
Bluegill
White crappie
Smallmouth buffalo
Musky
Silver redhorse
Spotted sucker
Shorthead Redhorse
Carp
White bass
Hybrid Striped Bass
Spotted bass
Channel catfish
River Redhorse
Golden Redhorse
Gar (5F)
Walleye
Striped bass
Largemouth bass
Drum

Methylmecury Intake 45 years and older
(mg/kg/day)
95%
Mean consumption
Consumption
2.31 x 10-3
3.23 x 10-b
3
2.98 x 104.10 x 10-b
3.47 x 10-3
4.85 x 10-b
4.14 x 10-3
5.78 x 10-6
3
5.90 x 108.25 x 10-6
6.57 x 10-3
9.19 x 10-6
3
6.57 x 109.19 x 10-6
6.76 x 10-3
9.45 x 10-b
3
7.00 x 109.79 x 10-b
8.28 x 10-3
1.15 x 10-3
8.46 x 10-3
1.18 x 10-3
3
8.58 x 101.20 x 10-3
8.77 x 10-3
1.22 x 10-3
3
9.25 x 101.29 x 10-3
9.98 x 10-3
1.39 x 10-3
4
1.005 x 101.40 x 10-3
1.053 x 10-4
1.47 x 10-3
1.09 x 10-4
1.53 x 10-3
4
1.53 x 10-3
1.09 x 101.26 x 10-4
1.77 x 10-3
4
1.35 x 101.89 x 10-3
1.46 x 10-4
2.05 x 10-3
4
1.51 x 102.12 x 10-3
1.52 x 10-4
2.13 x 10-3
2.03 x 10-4
2.84 x 10-3

Table A30. Methylemercury intake among all ages from lakes.

Species in lakes
Longear sunfish
Redear sunfish
Black Crappie
Flathead catfish
Bluegill sunfish
Black Redhorse
Bluegill
White crappie
Smallmouth buffalo
Musky
Silver redhorse
Spotted sucker
Shorthead Redhorse
Carp
White bass
Hybrid Striped Bass
Spotted bass
Channel catfish
River Redhorse
Golden Redhorse
Gar (5F)
Walleye
Striped bass
Largemouth bass
Drum

Methylmercury Intake all ages
(mg/kg/day)
95%
Mean consumption
Consumption
1.77 x 10-5
8.09 x 10-'
5
2.28 x 101.04 x 10-b
5
2.66 x 101.21 x 10-b
3.17 x 10-3
1.44x 10-b
3
4.52 x 102.06 x 10-6
5.04 x 10-3
2.30 x 10-5
3
5.04 x 102.30 x 10-b
5.18 x 10-3
2.37 x 10-b
5.36 x 10-3
2.45 x 10-b
3
2.89 x 10-b
6.35 x 102.96 x 10-6
6.49 x 10-3
3
6.58 x 103.00 x 10-6
6.72 x 10-3
3.06 x 10-b
3
7.09 x 103.20 x 10-b
7.65 x 10-3
3.49 x 10-b
7.70 x 10-3
3.51 x 10-b
3
8.07 x 103.68 x 10-b
8.40 x 10-3
3.81 x 10-b
3
8.40 x 103.80 x 10-b
9.71 x 10-3
4.43 x 10-b
4
1.04 x 104.70 x 10-b
5.13 x 10-b
1.12 x 10-4
5.30 x 10-b
1.16 x 10-4
4
1.17 x 105.30 x 10-b
1.55 x 10-4
7.11 x 10-b

